Lung lysyl oxidase and prolyl hydroxylase: increases induced by cadmium chloride inhalation and the effect of beta-aminopropionitrile in rats.
Industrial workers who are accidentally exposed to cadmium fumes often develop severe lung damage leading to widespread peribronchiolar scarring. This study examined the effect of a single exposure of cadmium chloride aerosol on rat lung lysyl oxidase and prolyl hydroxylase, both markers of connective tissue biosynthesis. Rats were killed at 2, 4, 7, 10, and 21 days after a 2-h exposure to 0.1% Cdcl2 aerosol. Total lung lysyl oxidase was increased 14.8 times that a saline control animals by 4 days and returned to near normal values by 10 days. Interestingly, a small amount of lysyl oxidase activity was also detectable in the lung lavage of unexposed animals and was markedly elevated at the earlier times after cadmium exposure. Total lung prolyl hydroxylase activity paralleled that of lung lysyl oxidase and increased 7.4-fold by the fourth day. A significant increase in total lung hydroxyproline could be demonstrated. Administration of beta-aminopropionitrile, an irreversible inhibitor of lysyl oxidase, prevented much of the increase in lysyl oxidase activity and the accumulation of collagen. The altered tissue amounts of lysyl oxidase and prolyl hydroxylase after cadmium inhalation correlated well with the marked interstitial cell hyperplasia 4 to 5 days after exposure and suggested that connective tissue protein synthesis is activated in the interstitial cell fibroblasts soon after cadmium exposure.